. Laboratory analysis of blood and serum from two bulls livers of animals with acute iron toxicosis were within normal with acute iron intoxication. limits.
Bull 1 Bull 2
The respiratory infection in these bulls may have predisposed them to the iron intoxication. It has been previously Blood mycin. This antibiotic is labeled for use in cattle, sheep, and c. Livorex-V Injection, Wintec, Inc., St. Louis, MO. swine, and the recommended dose is 0.5-1 ml per 45 kg of body weight given IM.
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It is believed that the hematinic containing the ferric am-1. O'Shea MJ, Kerschenobich D, Tavill AS: 1973, Effects of inmonium citrate produced the iron intoxication in these an- Neospora caninum is a recently recognized protozoan parasite, previously misdiagnosed as Toxoplasma gondii. 1 , 3 , 6 , 1 0 It can cause fatal encephalomyelitis in naturally and experimentally infected dogs and can infect rats, mice, and cats. 3, 6, 12, 13, 17 The life cycle and source of natural infections are unknown. Neospora caninum-like organisms have been associated with abortions and perinatal and neonatal mortality in cattle, 2, 8, 11, 14, 18, 19 and Neospora caninum-associated paralysis was found in a naturally infected newborn lamb. 9 The evidence linking neonatal disease in cattle and sheep is based on findings of N. caninum organisms and associated antigens in tissue sections of naturally infected animals. Before this report, the disease has not been reproduced experimentally in cattle and sheep. We report the lesions and diagnosis of experimentally induced N. caninum abortion in sheep.
Two &year-old mixed breed ewes (No. A, B) were each inoculated with 1.5 x 10 7 tachyzoites of the NC-1 isolate of N. caninum obtained from bovine monocyte cell culture? Ewe A was inoculated intravenously via the jugular vein, and ewe B was inoculated intramuscularly in the gluteal muscle. Received for publication January 19, 1990. The ewes had been mated approximately 3 months before N. caninum inoculation. Except for mild inappetence for 1 week after inoculation, both ewes remained clinically normal. Both ewes aborted twin dead lambs, 25 and 26 days postinoculation (DPI), respectively, approximately 1 month prematurely. All 4 lambs (No. 1 and 2 from ewe A and No. 3 and 4 from ewe B) were autolysed; lamb 1 was the least autolysed. Grossly, excessive amounts of hemorrhagic, turbid fluids were present in the pleural and peritoneal cavities. Peritoneal fluid was collected for serologic examination. The ewes were euthanized 31 DPI.
Portions of brain, spinal cord, heart, lungs, thymus, liver, spleen, kidneys, tongue, thigh muscles, and placenta from lambs and ewes were fixed in 10% buffered neutral formalin. Spinal cord could not be removed from lamb 4 because of severe autolysis. Paraffin-embedded tissues were cut at 5 µm, stained with hematoxylin and eosin (HE), and examined. Paraffin-embedded sections of tissues of lambs and placenta were stained with anti-T. gondii and anti-N. caninum immune sera prepared in rabbits, using an avidin-biotin complex (ABC) test. l5 Blood was collected from ewes at necropsy for serologic examinations. 5, 7 Portions of brain, liver, heart, lungs, and spleen from lamb 1 were homogenized in 0.9% NaCl solution (saline), and after centrifugation, aliquots were inoculated subcutaneously into 5 mice; the mice were given 4 mg of methylprednisolone acetate intramuscularly to increase chances of isolating organisms. Inoculated mice were killed 54 DPI. Blood was collected from each mouse for serologic examination, and brains were examined for T. gondii tissue cysts. Antibodies to T. gondii were determined in sera of ewes and mice and in peritoneal fluids of lambs, using a Toxoplasma-agglutination test. 5, 7 No lesions were seen in the tissues of either ewe. Microscopic lesions were seen in the central nervous system (CNS), skeletal muscles, and placenta of the lambs. Encephalomyelitis was characterized by multiple foci of gliosis, hemorrhage, necrosis, perivascular cuffings, and infiltrations of mononuclear cells both in the gray and white matter of the cerebrum, cerebellum, brain stem, and throughout the spinal cord ( Fig. 1) .
Neospora caninum tachyzoites were seen in the CNS of all 4 lambs. Only a few organisms were seen in HE-stained sections (Fig. 1B) ; however, more organisms were seen in sections stained with anti-N. caninum serum (Fig. 1D) .
Myositis in the leg muscles of lambs 2, 3, and 4 was characterized by small foci of necrosis of myocytes and infiltrations of mononuclear cells in the perimysium (Fig. 2) . Two groups of tachyzoites were seen in the myocytes of lamb 2. Multiple foci of mononuclear cell infiltration were present in the tongue of lamb 4. Placentitis was characterized by necrosis and mineralization of cotyledonary villi, but organisms were not identified.
Toxoplasma gondii antibodies were not found in 1:25 dilutions of sera or in fluids from lambs or ewes. The mice inoculated with tissues of lamb 1 were negative for T. gondii organisms and antibodies; N. caninum was also not seen.
Toxoplasmosis is now recognized as the main cause of abortion in sheep in the United States. 4, 5 Until recently, T. gondii was thought to produce characteristic lesions in the placenta and fetal brain. Identical lesions were seen in N. caninum-infected lambs in this study. Although serologic examination can distinguish between toxoplasmosis and neosporosis, 3 in many cases only fixed tissues are available for diagnosis. The number of T. gondii or N. caninum may be too few to be seen in histologic sections. Under the light microscope, N. caninum tissue cysts are easily distinguished from T. gondii tissue cysts by their cyst wall. The cyst wall in N. caninum tissue cysts is up to 4 µm thick, whereas in T. gondii, the cyst wall is always <0.5 µm thick. Tissue cysts are rarely found in acutely infected animals, and none were seen in the present study. Tachyzoites of N. caninum are, however, difficult to distinguish from tachyzoites of T. gondii under the light microscope. An immunohistochemical test can distinguish T. gondii from N. caninum in tissues of aborted sheep.
